IGF-I and TGF-beta 1 incorporated in a poly(D,L-lactide) implant coating maintain their activity over long-term storage-cell culture studies on primary human osteoblast-like cells.
Biodegradable coating of osteosynthetic materials with poly(D,L-lactide) (PDLLA) and incorporated growth factors has been used successfully as drug carrier to stimulate fracture healing in several rat and porcine models. A cold coating technique was used to incorporate growth factors without loss of activity during the coating process. The aim of this study was to investigate the activity of incorporated insulin like growth factor-I and transforming growth factor-beta 1 (TGF-beta1) after long-time storage (5 and 14 months at -20 degrees C). Primary human osteoblast-like cells (HOB) were cultured in a non-contact manner with titanium wires coated with PDLLA and IGF-I (33 microg) and TGF-beta1 (6 microg) for 0, 5, 10 and 15 days. Osteoblast culture without wires, with titanium wires or wires with the PDLLA coating served as control ( n=3 each time point and group). Cell vitality, cell proliferation and the production of procollagen 1 were measured. No differences in cell count and vitality were accessed in the two growth factor treated groups compared to the control groups at the same time point. Independently from the storage duration, the incorporated growth factors significantly stimulated the production of osteoblast specific type I collagen (CICP) compared to the controls. The results indicate, that the growth factors stimulated osteoblast to an enhanced collagen 1 production and that the coating method meets a major requirement for clinical use of growth factor-coated implants: biological activity of the incorporated growth factors for at least 14 months.